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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
liquid phase peptide synthesis substitutable for a solid 



an amino acid residue at the C-terminus of a peptide to 
be synthesized to the carrier, and amino acids are 
introduced in order. The other solvent B preferentially 
dissolves various kinds of amino acids used for the 

elongation of the peptide chain at a temperature not higher than the compatible state-forming 
temperature, and dissolves the peptide-starting compound at a temperature higher than the 
compatible state-forming temperature by forming the compatible state with the solvent A. The 
solvent B dissolving various kinds of protected amino acids is substituted with the one 
dissolving the amino acid for synthesizing the designed peptide in the phase separation state, 
and the substituted product is heated to bond the amino acid one by one. 



phase peptide synthesis. 

SOLUTION: The peptide is synthesized by using a 
solvent system the state of which is reversibly controlled 
between a compatible state and a phase separation 
state by controlling the temperature. A carrier increasing 
the solubility of an amino acid residue to be introduced in 
one solvent A constituting the solvent system is used, 
and a peptide-starting compound obtained by bonding 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention Oligomers or polymers, such as peptide, protein, DNA, 
RNA, and polysaccharide, It is made to join together in the order by which one kind or two or 
more kinds of unit molecules which constitute these especially for peptide, especially amino 
acid were controlled, and is related with the synthetic method of said oligomer or polymer, 
especially a liquid phase peptide synthesis method. It is related with the liquid phase peptide 
synthesis method using a solvent system with easy control of composition of oligomer or 
polymer designed especially, especially peptide, and easy recovery of a resultant. 
[0002] 

[Description of the Prior Art]lf a reagent, a catalyst, a reaction adjuvant, a by-product, etc. and 
the output made into the purpose are easily separable in a chemical reaction, It can control 
being able to lessen the drugs used at a process and making environment it not only to to 
reduce separating operation substantially, but generate an obnoxious waste as much as 
possible. By the way, in it, changing two or more unit compounds one by one according to a 
design, it makes join together and elongates and oligomers and polymers, such as peptide and 
DNA, are compounded until now. As for the case of the functional group in which oligomer and 
polymer which should be compounded to a solid surface are made to form, for example, 
peptide, the solid-phase-synthesis method which compounds peptide where what introduced 
the amino acid residue of the carboxy terminus of peptide into the insoluble resin surface is 
distributed in a solvent was used for this composition. However, in this system of reaction, in 
order to have to perform a chemical reaction by a solid surface, a reagent cannot approach a 
solid surface easily and, generally reactivity and reaction velocity are low. There was a 
problem that it could not check simple that the reaction of the purpose has advanced. In solid 
phase synthesis, while it was difficult to enlarge a reaction scale, there was much what has a 
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high price of a solid phase carrier, and there was a problem also in respect of economical 

efficiency. 

[0003] 

[Problem(s) to be Solved by the lnvention]Therefore, this invention technical problem is 
establishing the solution peptide synthesis method for realizing separation of the acquired 
resultant very easily, making the solid phase surface reaction of said conventional technology 
into liquid phase reaction. While inquiring wholeheartedly that said problem should be solved, it 
considered establishing the method of compounding peptide using the solvent system which 
this invention persons developed until now and which can control a state for temperature by 
control ****** reversibly in the state of compatibility, and the state of phase separation. The 
function which supports the peptide chain which has a bond part of the amino acid unit which 
starts formation of peptide in the conventional solid-phase-reaction peptide synthesis method 
for that purpose, was made to combine an amino acid unit one by one, and was expanded, It is 
necessary to find out compound residue with the function to dissolve the compound which the 
compound which has a bond part of the amino acid unit before the synthetic start of said 
peptide, and the peptide chain under composition combined in one solvent or mixed solvent 
system. On these specifications, a carrier is called from the technical characteristic required of 
this compound residue. And what consists of a nonpolar organic solvent is used as one solvent 
or mixed solvent A, The liquid phase peptide synthesis method system taught by said solid- 
phase-reaction peptide synthesis method by using the compound of said general formula A as 
a carrier used combining the solvent system which consists of polar organic solvents as the 
solvent or the mixed solvent B of another side combined with said A is established, Said 
technical problem was able to be solved. 
[0004] 

[Means for Solving the Problem]ln a method of compounding peptide using a solvent system 
with which this invention can control a state for temperature by control ****** reversibly in a 
state of compatibility, and the state of phase separation, As residue which introduces amino 
acid residue of a carboxy terminus of peptide which should be compounded, From a 
compound in which while a solvent system which can control said state is constituted raises 
solubility to a solvent or the mixed solvent A, using a carrier derived with combination of this 
solvent or the mixed solvent A, and this carrier. Solubility to this solvent or the mixed solvent A 
is raised for a compound which introduced amino acid into a peptide start compound which 
combined with a carrier amino acid residue of a carboxy terminus of this peptide which should 
be compounded, and said peptide start compound one by one, and elongated a peptide chain, 
As a solvent or the mixed solvent B of another side combined with this solvent or the mixed 
solvent A, Various amino acid used for extension of said peptide chain below at temperature 
which forms a state of said compatibility is dissolved preferentially, Said B which dissolved 
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protection amino acid which combined a protective group with various alpha position amino 
groups using what forms a solvent of said A and a compatibility state above temperature which 
forms a state of said compatibility, and dissolves said peptide start compound, It is a liquid 
phase peptide synthesis method combining said amino acid one by one by replacing by what 
dissolved amino acid which compounds peptide designed one by one in a state of phase 
separation, and heating to temperature which presents an after-substitution compatibility state. 
It is said liquid phase peptide synthesis method, wherein one solvent or mixed solvent A 
consists of organic solvents and a solvent or the mixed solvent B of another side combined 
with this solvent or the mixed solvent A consists of organic solvents preferably, An organic 
solvent which constitutes one solvent or mixed solvent A consists of a compound of a 
cycloalkane series more preferably, An organic solvent which constitutes a solvent or the 
mixed solvent B of another side combined with an organic solvent which constitutes this 
solvent or the mixed solvent A Nitroalkane, It is said liquid phase peptide synthesis method 
characterized by a thing as which it is chosen from a group which consists of nitril, alcohol, 
alkyl halide, an amide compound, and Sulh sulfo- KISAIDO, and which comprises a kind at 
least, A carbon number of an alkyl group of nitroalkane is 1, 2, or 3 much more preferably, A 
carbon number of an alkyl group of nitril is 1 , 2, or 3, and the sum total of an amide compound 
of a carbon number of an alkyl group of N-dialkyl or N-monoalkyl amide and an acyl group, or 
a formyl group is six or less, Carbon number of alcohol is eight or less, and a carbon number 
of an alkyl group of sulfo- KISAIDO is 1 , 2, or 3, An alkyl group of HAHAROGEN-ized alkyl is it 
said liquid phase peptide synthesis method by which it is characterized that a carbon number 
is six or less, and much more preferably, A carrier which forms a peptide start compound, It is 
each aforementioned liquid phase peptide synthesis method consisting of residue from 
aromatic hydrocarbon rings expressed with said general formula A being what has a functional 
group combined with a parent cycloalkane series solvent portion and amino acid, or a basic 
skeleton compound of a with a carbon numbers often or more hydrocarbon group, It is said 
liquid phase peptide synthesis method being what preferably expressed with said compound 
group B. 

[0005]ln the conventional solid-phase-reaction peptide synthesis method, since amino acid 
bond groups existed in solid phase, reactivity with amino acid was bad, and there was a 
problem that a reaction in a solid surface had to be completed, by supplying amino acid of a 
large excessive amount to the system of reaction. However, in a liquid phase peptide synthesis 
method of this invention, since a reaction of peptide synthesis advances by a homogeneous 
solution system of a compatible state, its reaction efficiency is very high, and an excessive 
quantity of quantity of an amino acid molecule for making it add and react from the outside to 
amino acid bond groups combined with a carrier is not needed. 
[0006] 
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[A mode of operation of this invention] This invention is explained more to details. 
A. At least a solvent system of this invention by few temperature changes. Two or more sorts 
of single organic solvents or mixed organic solvents which can take reversibly a state of a 
uniform compatible mixed solvent system and a state of a separation solvent system divided 
into two or more phases are comprised, And although one organic solvent or mixed organic 
solvent dissolves a compound which combined a peptide chain which was made to combine 
amino acid with a peptide start compound and this one by one in a state of a separation 
solvent system, and was elongated, Although said amino acid to combine is not dissolved but 
an organic solvent or a mixed organic solvent of another side dissolves said amino acid to 
combine in a state of a separation solvent system, It is foundations to have the characteristic of 
not dissolving a compound which combined a peptide chain which was made combining amino 
acid with said peptide start compound and this one by one, and was elongated. 
[0007]Although one [ 1 and ] single organic solvent or mixed organic solvent is chosen based 
on said basic characteristic, As a compound group which is a low polar organic solvent 
fundamentally and constitutes this solvent, An alkane, cycloalkane, an alkene, an alkyne, 
aromatic compounds, etc. can be mentioned, as a desirable thing, a compound of a 
cycloalkane series can be mentioned and cyclohexane can be especially mentioned as a 
desirable thing as a desirable thing. In relation to conversion of a chair type-boat conformation 
isomer of cyclohexane taking place on comparatively [ in temperature ] quiet conditions in 
connection with other solvents, it can be surmised that a solvent system of said this invention 
is realized. Cyclohexane has the advantage that the melting point is comparatively as high as 
6.5 **, and output after a reaction, etc. are solidified and it can dissociate, and can be said to 
be a desirable solvent also from this field. 

[0008]Although chosen based on said basic characteristic like 1 as a single organic solvent or 
a mixed organic solvent combined with 2 and said 1, fundamentally, it is a high polar organic 
solvent. Preferably, it is chosen from a group which consists of nitroalkane, nitril, alcohol, alkyl 
halide, an amide compound, and sulfo- KISAIDO. 

[0009]Being established a liquid phase peptide synthesis method of this invention combining 3 
and said solvent system to a peptide start compound. In a state of a separation solvent 
system, solubility is improved to one single organic solvent or mixed organic solvent, It is 
important to choose what is not dissolved in a single organic solvent or a mixed organic 
solvent of another side combined with said one single organic solvent or mixed organic 
solvent, It is chosen from residue expressed with the following general formula A as such a 
thing, and residue from a basic skeleton compound of a with a carbon numbers often or more 
hydrocarbon group. 
[0010] 
[Formula 4] 
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[001 1]The hydroxyl group, thiol group which L 1 combines with amino acid in the general 

formula A, The single bond, this hydroxyl group, thiol group which are combined with an amino 
group or a carbonyl group, They are an atom group who combines with an amino group or a 
carbonyl group, or an atom group who combines with a dotted line and forms the fused 
aromatic ring of two rings, A dotted line is an atom group who combines with the combination 
with H, or said and forms said fused aromatic ring, and X is O, S, N, an ester group, a 

sulfide group, or an imino group, and R, It is a with a carbon numbers of ten or more which 
may contain O, S, or N which improves the solubility to the solvent of a cycloalkane series as a 
joint atom hydrocarbon group, n is an integer of 1-5. 

[0012]As an example of said general formula A, a compound of the following general formula 
group B can be mentioned. 
[0013] 
[Formula 5] 




[0014]ln each general formula, X, R, and n are the same as the general formula A. Q is a 
single bond or a hydrocarbon group, R 2 is the hydroxyl group, the thiol group, amino group, or 

carbonyl group combined with amino acid, and R g and R 4 are the bases of the following 

general formula C. 
[0015] 
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[Formula 6] 




[0016]R 5 is the hydroxyl group, the thiol group, amino group, or carbonyl group combined with 
amino acid. 

[0017]The amino acid used for 4 and the liquid phase peptide synthesis method of this 
invention, The protection amino acid used for the conventional solid-phase-reaction peptide 
synthesis method, for example, Fmoc(9-fluorenyl carbomethoxy)-amino acid, Boc(t- 
butoxycarbonyl)-amino acid, Cbz(benzyloxycarbonyl)-amino acid, etc. can be used. 
[0018]Here, although a still more concrete example is shown as an example, this is for making 
this invention easier to understand, and does not limit this invention. 
[0019]Example 1 soluble carrier [SC] - Valine (Val)-glycine (Gly)-phenylalanine (Phe)-Fmoc 
Liquid phase composition of [(SC)-Val-Gly-Phe-Fmoc]. 

Soluble carrier [SC] A methan-(3,4,5-TORIOKUTA decyloxy phenyl) 1-oar whose n R is 
C 18 H 37 -, X is O and is 3, whose Q it carries out and is CH 2 in the general formula group B and 

whose R 2 is OH, [(3, 4, 5-trioctadecyloxyphenyl) methan-1-ol] is used. 

[0020]Process 1 Fmoc-Val (170 mg) is dissolved in dichloromethane 3mL, and 125 mg of 
dicyclohexylcarbodiimide (DCC) is added further. Filtration after agitating this solution for 15 
minutes at a room temperature. After carrying out concentration hardening by drying of the 
filtrate by a rotating evaporator, obtained residue is dissolved in dimethylformamide (DMF) 
3mL. Then, a soluble carrier Cyclohexane solution (50 mg of soluble carrier / 3ml_) 3ml_ which 
dissolved [SC] is added in a DMF solution. 6.5 mg of 4-dimethylaminopyridine (DMAP) is 
added to be carried out, a reaction solution is warmed at 50 **, and a reaction is performed for 
30 minutes. A solution system divided into a cyclohexane layer and a DMF layer at this time 
turns into a homogeneous solution system. A reaction solution is returned to a room 
temperature after ending reaction, and a reaction solution is made to divide into a two phase 
again. A lower layer DMF phase is separated and removed, 3ml_ addition of 10% 
diethylamine / the DMF solution is carried out, and it stirs for 20 minutes at 50 **. Reaction 
mixture is cooled and a cyclohexane layer is separated. In this cyclohexane layer, it is soluble 
carrier joint valine NH 2 . [SC] - Val-NH 2 is collected. (95% of yield) 

[0021]Process 2 Fmoc-Gly57mg, HOBt55mg, and 25 mg of diisopropylcarbodiimides (DIPCD) 
are dissolved in DMF2ml_, and it stirs at a room temperature for 150 minutes. It uses as a 
Fmoc-glycine OH/DMF solution which activated this solution. That is, this solution 2ml_ was 
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obtained at the process 1 after cooling at 5 **. [SC] - Add Val-NH 2 / cyclohexane solution 

(2ml_). Reaction mixture is quietly raised over 1 hour from 5 ** to 50 **, and is neglected at 50 
more ** for 30 minutes. Since it will finally separate into two-layer again if reaction mixture is 
cooled to a room temperature, it is the output of the upper layer (cyclohexane layer) to the 
purpose. [SC] - Separate Val-Gly-Fmoc. By adding diethylamine in the solution, it is desorbed 
from a Fmoc basis. [SC] - Obtain Val-Gly-NH 2 . An outline of this synthetic reaction is shown in 

drawing 1. 

[0022]Fmoc-Phe57mg, HOBt55mg, and 25 mg of diisopropylcarbodiimides (DIPCD) are 
dissolved in ranking next process 3 at DMF 2ml_, and it stirs at a room temperature for 150 
minutes. It uses as a Fmoc-phenyl ARANI (Phe)-OH/DMF solution which activated this 
solution. That is, this solution 2 ml was obtained by the cooling post process 2 at 5 **. [SC] - 
Add Val-Gly-NH 2 / cyclohexane solution (2ml_). Reaction mixture is quietly raised over 1 hour 

from 5 ** to 50 **, and is neglected at 50 more ** for 30 minutes. Since it will finally separate 
into two-layer again if reaction mixture is cooled to a room temperature, it is the output of the 
upper layer (cyclohexane layer) to the purpose. [SC] - Separate Val-Gly-Phe-Fmoc. By 
repeating the above operation, amino acid is combined with a soluble carrier one by one, and 
the target oligopeptide is compounded. 

[0023]Structure check [SC] Cyclohexane soluble carrier; (3,4,5-TORIOKUTA decyloxy phenyl) 
methan-1-oar[(3,4,5-trioctadecyloxyphenyl) methan-1-ol] . 

1 H-NMR (400 MHz) delta; 5.54 (2H, s), 4.58 (2H, d, J= 5.1 Hz), 3.96 (4H, t, J= 6.6 Hz), 3.96 
(3H, s), 1 .82-1 .70 (6H, m), and 1 .50-1 .41 (6H.) m), 1 .38-1 .20 (84H, br), 0.88. (9H, 6 or 8 Hz), 
13 C-NMR. (100 Hz); (100MHz delta:153.2, 137.4,136.0,105.2, 73.4, 69.1, 65.7, 32.0, 30.4, 
29.8, 29.7, 29.5, 26.2, 22.8 and 14.2, and; -) [ MALDI TOF-MS (pos) and ] A calculated value 
over C 61 H 116 0 4 [M+Na] + 935, the experimental value 935. [0024][SC] - Val-Fmoc; 1 H-NMR 
(CDCI 3 ) delta 7.76 (2 H) d, J= 7.7 Hz, and 7.60 (2H, d, J= 7.7 Hz) and 7.40 (2H.) dt, J = 2.6 or 

7.3 Hz, 7.31 (2H, t, J= 7.3 Hz), 6.53 (2H, s), 5.31 (1H, d, J= 9.2 Hz), and 5.11 (1H.) d, J= 12.1 
Hz, 5.05 (1H, d, J= 12.1 Hz), 4.38 (2H, m), 4.23 (1H, t, J= 7.3 Hz), and 3.94 (6H.) m), and 2.19 
(1H, m), 1.78 (4H, m) and 1.73 (2H.) m), 1.45 (6H, m), 1.35-1.23 (84H, br.), 0.95 (3H, d, J= 7.0 



31.4, 30.3, 29.8, 29.7, 29.5, 29.4, 26.1, 22.7, 14.1;TOF-MS(pos) MF, C 81 H 135 N0 7 [M+Na] The 
calculated value 1257, the experimental value 1257 over + [0025][SC] . Val-NH^H-NMR (400 MHz) 
delta 6.54 (2 H): s), and 5.07 (1H, d, J= 12.1 Hz) and 503 (1H and d.) J=12.1 Hz, 3.95 (4H, t, 
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J=6.6 Hz), 3.94 (2H, t, J=6.6 Hz), 3.33 (2H, d, J=5.1 Hz), 2.07-2.01 (1H, m), 1.81-1.77 (4H, m), 
1.76-1.71 (2H, m), 1.49-1.43 (6H, m), 1.37-1.23 (84H, br), 0.96 (3H, d, J=7.0 Hz), 0.89-0.86 



32.2, 32.0, 30.3, 29.8, 29.7, 29.6, 29.4, 26.1, 22.7, 19.3, 17.1, 14.1;TOF-MS. (pos) 



- Val-Gly-Fmoc H-NMR (400 MHz) delta:7.77 (2 H) d, J=7.3 Hz, 7.59 (2H, d, J= 7.3 Hz), 7.40 
(2H, t, J= 7.3 Hz), 7.31 (2H, dt, J= 0.7, 7.3 Hz), 6.52 (2H, s), 6.38 (1H, d, J=8.4 Hz), 5.44-5.37 
(1H, br), 5.10 (1H, d, J=12.1 Hz), 5.02 (1H, d, J=12.1 Hz) and 4.62 (2H --) [ dd and ] J= 8.4, 
4.8 Hz, 4.42 (2H, d, J= 7.0 Hz), 4.24 (1H, t, J=7.0 Hz) and 3.96-3.92 (8H.) m), 2.21-2.16 (1H, 
m), 1.81-1.76 (4 H) m), 1.75-1.70 (2H, m), 1.48-1.43 (6 H) m), 1.37-1.21 (84H, br), and 0.91 
(3H and d.) J=7.0 Hz, 0.88 (9H, t, J=7.0 Hz) and 0.86 (3H, d, J=7.0 Hz),; 13 C-NMR (150 MHz) 
delta:171.5, 168.7, 156.5, 153.1, 143.6, 141.2, 138.3, 130.0, 127.7, 127.0, 125.0, 120.0, 107.0, 
73.4, 69.2, 67.5, 67.4, 57.1 , 47.1 , 32.0, 31.4, 30.4, 29.8, 29.7, 29.5, 29.4, 26.1, 22.8, 19.0, 



2 

(2H,s), 5.11 (1 H)d, J=12.1 Hz, 5.02 (1H, d, J=12.1 Hz), 4.61 (1H, dd, J= 9.2, 5.1 Hz), 3.95 (4 
H) t, J=6.6 Hz, 3.94 (2H, t, J=6.6 Hz), 3.39 (2H, s), 2.24-2.18 (1H, m), and 1.81-1.76 (4H.) m), 
1.75-1.71 (2H, m), 1.49-1.44 (6 H) m), 1.37-1.20 (84H, br), and 0.93 (3H and d.) J=7.0 Hz, 
0.90-0.86 (12H, m), ; 13 C-NMR. (150.) MHzdelta:. 172.6, 171.8, 153.1, 130.3, 125.5, 106.9, 
73.4, 69.2, 67.2, 56.6, 44.8, 32.0, 31.3, 30.4, 30.3, 29.8, 29.7, 29.5, 29.4, 26.2, 22.8, 19.1, 
17.8, 14.2;MALDITOF-MS(pos) C^H^OJM+Na] The calculated value 1091 ' the ex P erimental 

value 1091 over + [0 028][SC] - Val-Gly-Phe-Fmoc 1 H-NMR (600 MHz) delta:7.75 (2 H) d, J=7.7 
Hz, 7.53-7.49 (2H, m), 7.39 (2 H) dd, J = 7.3 or 2.2 Hz, 7.30-7.27 (4H, m), 7.25-7.21 (1 H, m), 
7.20-7.15 (2H, br), 6.76-6.69 (1H, br), 6.60-6.55 (1H, br), 6.50 (2H, s), 5.40-5.34 (1H, br), and 
5.07 (1H.) d, J=12.1 Hz, 4.99 (1H, d, J=12.1 Hz), 4.56 (1H, dd, J= 8.8, 4.8 Hz) 4.46-4.30 (2 H) 
m), 4.17 (1H, t, J= 7.0 Hz), and 4.10-4.03 (1H.) m), 3.92 (6H, t, J=6.6 Hz), and 3.83-3.76 (2H.) 
m), 3.18-3.11 (1H, m), 3.10-3.02 (1H, m), 2.20-2.13 (1H, m), 1.79-1.69 (6H, m), 1.48-1.41 (6H, 
m), 1.35-1.23 (84H, br.m), and 0.91-0.85 (15H.) m); 13 C-NMR. (150.) MHzdelta:. 171.5, 171.3, 
168.3, 156.0, 153, 1, 143.6, 141.2, 138.2, 136.2, 130.1, 129.1, 128.8, 127.7, 127.1, 127.0, 
125.0, 124.9, 120.0, 107.0, 73.4, 69.2, 67.5, 67.1, 57.3, 47.2, 32.0, 31.3, 30.4, 29.8, 29.7, 29.5, 



1461, the experimental value 1461 over + [0029][SC] . Val-Gly-Phe-NH^ H-NMR (400 MHz) 
delta:7.99-7.93 (1 H) m), 7.35-7.30 (2H, m), 7.27-7.21 (3 H) m), and 6.66 (1H, d, J=8.8 Hz) and 
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6.52 (2H.)s), and 5.11 (1H, d, J= 12.1) and 5.02 (1H and d.) J= 12.1 Hz, 4.58 (1H, dd, J= 8.8, 
4.8 Hz), 4.05 (1H, d, J=5.9 Hz, minor) and 4.01 (1H.) d, J=5.9 Hz, major, 3.98-3.91 (7 H) m), 
and 3.66 (1H, d, J=10.0 Hz) and 3.32 (1H.) dd, J= 13.6, 3.9 Hz, 2.67 (1H, dd, J= 13.6, 10.0 
Hz), 2.24-2.15 (1H, m), 1.82-1.69 (6H, m), 1.50-1.39 (6H, m), 1.37-1.21 (84H, br), 0.92 (3H, d, 
J=6.8 Hz), 0.90-0.85(12H, m); 13 C-NMR (150 MHz) delta:175.2, 171.5, 168.9, 153.1, 151.4, 
137.7, 129.2, 128.8, 126.9, 125.5, 107.0, 73.5, 69.2, 67.5, 57.2, 56.5, 43.4, 40.9, 32.0, 31.3, 
30.4, 29.8, 29.7, 29.5, 29.4, 26.2, 22.8, 19.1, 17.7, and 14.2;MALDI. TOF-MS(pos) 
C 77 H 137 N 3 0 7 [M+Na] The calculated value 1239 > the experimental value 1239 over + [00 30]Example 2 

[SC] - Valine phenylalanine Fmoc [SC] Liquid phase composition Fmoc-Phe 63mg of -Val-Phe- 
Fmoc, HOBt 63mg, and 25 mg of diisopropylcarbodiimides (DIPCD) are dissolved in DMF2ml_, 
and it stirs at a room temperature for 150 minutes. It uses as a Fmoc-Phe/DMF solution which 
activated this solution. That is, this solution 2ml_ was obtained at the process 1 of Example 1 
after cooling at 5 **. [SC] - Add Val-NH 2 / cyclohexane solution (2ml_). Reaction mixture is 

quietly raised over 1 hour from 5 ** to 50 **, and is neglected at 50 more ** for 30 minutes. 
Since it will finally separate into two-layer again if reaction mixture is cooled to a room 
temperature, it is the output of the upper layer (cyclohexane layer) to the purpose. [SC] - 
Separate Val-Phe-Fmoc. By repeating the above operation, amino acid is combined with a 
soluble carrier one by one, and target peptide is compounded. 

[0031]Example 3 [SC] - Valine proline Fmoc [SC] Liquid phase composition Fmoc-Pro53mg of 
-Val-Pro-Fmoc, HOBt 57mg, and 25 mg of diisopropylcarbodiimides (DIPCD) are dissolved in 
DMF2mL, and it stirs at a room temperature for 150 minutes. It uses as a Fmoc-Pro-OH/DMF 
solution which activated this solution. That is, this solution 2 ml was obtained by 1 of Example 
1 after cooling at 5 **. [SC] - Add Val-NH 2 / cyclohexane solution (2 ml). Reaction mixture is 

quietly raised over 1 hour from 5 ** to 50 **, and is neglected at 50 more ** for 30 minutes. 
Since it will finally separate into two-layer again if reaction mixture is cooled to a room 
temperature, it is the output of the upper layer (cyclohexane layer) to the purpose. [SC] - 
Separate Val-Pro-Fmoc. By repeating the above operation, amino acid is combined with a 
soluble carrier one by one, and target peptide is compounded. 

[0032] Exam pie 4 soluble carrier-valine alanine Fmoc [SC] - Dissolve liquid phase composition 
Fmoc-Ala 50mg of Val-Ala-Fmoc, HOBt53mg, and 25 mg of diisopropylcarbodiimides (DIPCD) 
in DMF2mL, and stir at a room temperature for 150 minutes. It uses as a Fmoc-Ala-OH/DMF 
solution which activated this solution. That is, this solution 2mL was obtained at the process 1 
of Example 1 after cooling at 5 **. [SC] - Add Val-NH 2 / cyclohexane solution (2 ml). Reaction 

mixture is quietly raised over 1 hour from 5 ** to 50 **, and is neglected at 50 more ** for 30 
minutes. Since it will finally separate into two-layer again if reaction mixture is cooled to a room 
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temperature, it is the output of the upper layer (cyclohexane layer) to the purpose. [SC] - 
Separate Val-Ala-Fmoc. By repeating the above operation, amino acid is combined with a 
soluble carrier one by one, and target peptide is compounded. 
[0033] 

[Effect of the lnvention]As stated above, as a compound which introduced the amino acid 
residue of the carboxy terminus of the peptide which should be compounded by the method of 
this invention, By combining the compound which combined itself and peptide with the carrier 
which while constitutes a reactional solvent system and makes it meltable to a solvent, 
Compared with solid-phase-reaction peptide synthesis, the outstanding effect [ say / that the 
liquid phase peptide synthesis method recovery of a resultant is easy is provided easily / 
control ] is brought about. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]As residue which is the method of compounding peptide using a solvent system which 
can control a state reversibly, and introduces into a state of compatibility, and a state of phase 
separation amino acid residue of a carboxy terminus of peptide which should be compounded 
by controlling temperature, From a compound in which while a solvent system which can 
control said state is constituted raises solubility to a solvent or the mixed solvent A, using 
combination with a carrier derived with combination of this solvent or the mixed solvent A, and 
this carrier. Solubility to this solvent or the mixed solvent A is raised for a compound which 
introduced amino acid into a peptide start compound which combined with a carrier amino acid 
residue of a carboxy terminus of this peptide which should be compounded, and said peptide 
start compound one by one, and elongated a peptide chain, As a solvent or the mixed solvent 
B of another side combined with this solvent or the mixed solvent A, Various amino acid used 
for extension of said peptide chain below at temperature which forms a state of said 
compatibility is dissolved preferentially, Said B which dissolved protection amino acid which 
combined a protective group with various alpha position amino groups using what forms a 
solvent of said A and a compatibility state above temperature which forms a state of said 
compatibility, and dissolves said peptide start compound, A liquid phase peptide synthesis 
method combining said amino acid one by one by replacing by what dissolved amino acid 
which compounds peptide designed one by one in a state of phase separation, and heating to 
temperature which presents an after-substitution compatibility-like object. 
[Claim 2]The liquid phase peptide synthesis method according to claim 1, wherein one solvent 
or mixed solvent A consists of organic solvents and a solvent or the mixed solvent B of another 
side combined with this solvent or the mixed solvent A consists of organic solvents. 
[Claim 3]An organic solvent which constitutes one solvent or mixed solvent A consists of a 
compound of a cycloalkane series, An organic solvent which constitutes a solvent or the mixed 
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solvent B of another side combined with an organic solvent which constitutes this solvent or 
the mixed solvent A Nitroalkane, The liquid phase peptide synthesis method according to claim 
2 characterized by a thing as which it is chosen from a group which consists of nitril, alcohol, 
alkyl halide, an amide compound, and sulfo- KISAIDO, and which comprises a kind at least. 
[Claim 4]A carbon number is 1 , 2, or 3, and a carbon number of an alkyl group of nitril of an 
alkyl group of nitroalkane is 1 , 2, or 3, The sum total of an amide compound of a carbon 
number of an alkyl group of N-dialkyl or N-monoalkyl amide and an acyl group, or a formyl 
group is six or less, The liquid phase peptide synthesis method according to claim 3, wherein 
carbon number of alcohol is eight or less, and a carbon number of an alkyl group of sulfo- 
KISAIDO is 1 , 2, or 3 and a carbon number of an alkyl group of alkyl halide is six or less. 
[Claim 5]A carrier which forms a peptide start compound, It is what has a functional group 
combined with a parent cycloalkane series solvent portion and amino acid. The liquid phase 
peptide synthesis method according to any one of claims 1 to 4 consisting of residue from 
aromatic hydrocarbon rings expressed with the following general formula A characterized by a 
certain thing, or a basic skeleton compound of a with a carbon numbers of ten or more 
hydrocarbon group. 
[Formula 1] 



[The hydroxyl group which L 1 combines with amino acid in the general formula A, The single 

bond, this hydroxyl group which are combined with a thiol group, an amino group, or a 
carbonyl group, They are an atom group who combines with a thiol group, an amino group, or 
a carbonyl group, or an atom group who combines with a dotted line and forms the fused 
aromatic ring of two rings, A dotted line is an atom group who combines with the combination 
with H, or said and forms said fused aromatic ring, and X is O, S, N, an ester group, a 

sulfide group, or an imino group, and R, It is a with a carbon numbers of ten or more which 
may contain O, S, or N which improves the solubility to the solvent of a cycloalkane series as a 
joint atom hydrocarbon group, n is an integer of 1-5. ].When a with a carbon numbers [ said ] of 
ten or more hydrocarbon group is what improves the solubility to a parent cycloalkane series 
solvent, it has the branched chain and/or substituent which have a functional group combined 
with said amino acid. 
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[Claim 6]The liquid phase peptide synthesis method according to claim 5, wherein a compound 
expressed with the general formula A is what is chosen from the following general formula 
group B. 
[Formula 2] 




In each general formula, X, R, and n are the same as the general formula A. Q is a single bond 
or a hydrocarbon group, R 2 is the hydroxyl group, the thiol group, amino group, or carbonyl 

group combined with amino acid, and R 3 and R 4 are the bases of the following general formula 

C. 

[Formula 3] 




R 5 is the hydroxyl group, the thiol group, amino group, or carbonyl group combined with amino 
acid. 



[Translation done.] 
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[ (3,4,5-triort.adecylo\-yphf"iiy] ) methan-l-o] 

1 H — NMR (400MHz) d ; 5. 5 4 (2H, 

s ) , 4. 58 ( 2H, d, J = 5. 1 Hz) . 3. 9 
6 (4H, t, J = 6. 6Hz) .3.96 (3H. 
s) , 1. 82- 1. 70 (6H S m) , 1. 50- 
1. 41 (6H, m) , 1. 38-1. 20 (84H, 
br) , 0. 88 (9H, 6, 8Hz) . 13 C-NMR 
(100Hz) ; (100MHz 5: 153. 2, 1 
37. 4, 1 36. 0, 1 0 5. 2. 7 3. 4. 69. 
1. 6 5. 7, 3 2. 0. 30. 4, 2 9. 8. 29. 

7. 2 9. 5, 2 6. 2. 2 2. 8, 1 4. 2, ; MA 
LDI TOF-MS (posK CeiHneOiCfcf?" 
SfHTffi [ M + N a ] 1 9 3 5. slUful 9 3 5. 

[00 24] [SC] -Va 1 -Fmo c 
; 1 H — NMR (CDC 1 3 ) 87. 76 (2H. d . J 
= 7. 7Hz), 7. 6 0 (2H. d. J = 7. 7H 
z) , 7. 4 0 (2H, dt. J=2. 6. 7. 3H 
z) , 7. 31 (2H, t, J = 7. 3Hz) , 6. 5 
3 (2H, s) , 5. 31 (1H, d, J = 9. 2H 
z) , 5. 11 ( 1H, d. J=12. 1Hz) , 5. 
05 (1H, d, J = l 2. 1Hz), 4. 38(2 
H, m) . 4. 23 (1H, t, J = 7. 3Hz) . 
3. 94 ( 6H, m) , 2. 1 9 ( 1 H. m) . 1 . 7 
8 (4H. m) , 1. 73 (2H. m) , 1. 45(6 
H, m) . 1. 3 5-1. 23 (84H. br.). 
0. 95 (3H, d, J = 7. 0Hz) , 0. 88 (1 
2H, m) , ; 13 C — NMR (CDCI3) 5 172. 
0, 1 56. 2, 1 53. 2, 143. 9, 1 43. 

8, 14 1. 3, 138. 4, 130. 2. 128. 
3. 1 27. 7, 1 27. 1, 1 2 5. 1, 1 20. 
0. 107. 1 . 73. 4, 69. 2, 67. 4. 6 
7.1.59.0, 47. 2,32.0,3 1.4,3 

0. 3. 29. 8, 29. 7, 29. 5. 29. 4, 2 

6. 1, 22. 7, 14. 1 ; TOF-MS (po s) 
MF, CsiHisbNOv CM+Na) Wiittfil 

2 5 7, 1257 

[0 0 2 5] CSC] -Va 1 -NH2 
!H- NMR (4 0 0 MHz) <?: 6. 54 (2H, 
s ) , 5. 0 7 ( 1 H, d. J= 1 2. 1 Hz ) , 50 

3 (1H, d, J = 12. 1 Hz) , 3. 95 (4 

H. t. J = 6 . 6 Hz). 3. 94 (2H, t, J 
= 6. 6 Hz) , 3. 33 (2H. d, J = 5. 1 H 
z) , 2. 07-2. 01 (1H, m) , 1. 81- 

I. 77 (4H, m) , 1. 76-1. 71 (2H, 
m) , 1. 49- 1. 43 (6H. m ) , 1 . 37- 

1. 23 (84H, br). 0. 96 (3H. d. J = 

7. 0 Hz) . 0. 89-0. 86 ( 1 2H, 
m), ; 13 C-NMR(150MHz)S, 175. 
4.1 53.2.1 38. 3. 1 30. 7, 1 07. 
1. 7 3. 4, 6 9. 2, 66. 8, 5 9. 9, 32. 



6) #(12 0 0 3-1 83 2 98 

1 0 

2. 32. 0, 30. 3, 29. 8, 29. 7. 29. 
6.29.4,26.1,22. 7, 1 9. 3. 1 7. 

1, 14. 1 ; TOF-MS (p o s ) C66H125NO5 

cm+n a ] Hzjttmms. 1034, mm 1 o 3 

4 

[0026] [SC] — Val— Gly— Fmoc 
1 H — NMR (400 MHz) 8:7. 7 7 (2H. 
d. J = 7. 3 Hz). 7. 59 (2H, d. J = 
7. 3Hz) . 7. 40 (2H. t. J = 7. 3H 
10 z), 7. 31 (2H, dt, J = 0 . 7, 7. 3H 
z) , 6. 52 (2H, s ) , 6 . 38 ( 1 H, d, J 
= 8. 4 Hz) , 5. 44-5. 37 ( 1 H, b 
r ) , 5. 1 0 ( 1H, d. J= 1 2. 1 Hz) . 
5. 02 (1H. d.J=12. 1 Hz). 4. 62 
(2H. dd. J = 8. 4.4. 8 Hz) . 4. 42 
(2H, d, J = 7. 0 Hz) , 4. 24 ( 1H, 
t. J = 7. 0 Hz). 3. 96-3. 92 (8 H. 
m) . 2. 2 1-2. 1 6 ( 1H, m) , 1 . 81- 
1.76(4H.rn), 1.75-1. 70(2 H. 
20 m). 1. 48-1. 43(6H,m), 1. 37- 
1. 21 (84H, br), 0. 91 (3H, d, J = 

7. 0 Hz). 0. 88(9H, t, J = 7. 0 H 
z) , 0. 86 (3H, d, J = 7. 0 Hz) , ; 13 
C -NMR (150 MHz) J: 171. 5, 16 

8. 7. 1 56. 5. 1 53. 1 . 143. 6. 14 
1 . 2. 1 38. 3. 1 30. 0. 1 27. 7, 1 2 
7. 0, 1 2 5. 0, 1 20. 0. 1 07. 0, 73. 
4, 69. 2, 67. 5,67.4,57.1,47. 



1. 



0, 



5 1.4, 



50. 4, 



29. 



30 7, 29. 5, 29. 4, 2 6. 1, 22. 8, 19. 

0. 17. 7, 14. 2. ; MA LDI TOF-MS 
(po s ) CssHissNaOs [M + Na] ♦K*ftSfffl[ 

fill 3 14, flJiifll 3 14 
[00 2 7] CSC] -Val-Gly-NHz 
LH- NMR (6 00 MHz) 5:7. 74 (1H, 
d, J = 9 . 2 Hz). 6. 53 (2H, s). 5. 
1 1 ( 1 H. d, J= 1 2. 1 Hz ) , 5. 0 2 ( 1 
H. d. J = 1 2. 1 Hz ) . 4. 6 1 ( 1 H. d 
d. J = 9. 2. 5. 1 Hz). 3. 95 (4H. 
40 t. J = 6 . 6 Hz). 3. 94 (2H, t. J = 
6. 6 Hz) . 3. 39 (2H. s) . 2. 24- 
2. 18 ( 1H, m) , 1. 81-1. 76 (4H. 
m) . 1. 75-1. 71 (2H. m) , 1. 49- 

1. 44 (6H, m) , 1. 37-1. 20 (84H, 
br),0.93(3H. d. J = 7.0Hz). 
0.90-0. 86 (12 H. m). ; "C-NMR 
(150 MHz) S : 17 2. 6. 171. 8. 15 
3.1.1 30.3.1 25.5.1 06.9.73. 
4. 69. 2. 67. 2. 56. 6. 44. 8. 32. 

50 0. 31.3,30.4.30.3,29.8.29. 
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1 1 

7. 2 9. 5. 2 9. 4, 26. 2, 22. 8. 19. 

1. 17. 8, 14. 2 ; MALD ITOF— MS (p 
os) C 6 8Hi28N 2 06 CM + Na] + t2tf&ftS4ll 

0 9 1. mm& 10 9 1 

[00 28] CSC] -Val -Gly-Phe-Fmoc 

1 H — NMR (600 MHz) d : 7. 75 (2H, 
d. J = 7. 7 Hz), 7. 53-7. 49 (2H, 
m) , 7. 39 (2H, dd, J = 7. 3, 2. 2H 
z) , 7. 30-7. 27 (4H. m) .7.25- 

7. 21 (1H, m) , 7. 20-7. 15 (2H. b 
r ) , 6. 76-6. 6 9 ( 1 H, b r ) , 6. 6 0- 

6. 5 5 { 1H. br) , 6. 50 (2H. s) . 5. 
40-5. 34 ( 1H, br) , 5. 0 7 ( 1 H. d . 
J = 1 2 . 1Hz).4.99(1H, d , J = 1 

2. 1 Hz), 4. 5 6 ( 1H, dd, J = 8. 8, 
4. 8 Hz ) , 4. 4 6-4. 3 0 ( 2H, m) , 
4. 1 7 ( 1H, t,J=7.0Hz),4.10- 

4. 03 (1H. m) , 3. 92 (6H, t, J = 6. 
6 Hz) , 3. 83-3. 76 (2H, m) , 3. 1 
8-3. 11 (1H. m), 3. 10-3. 02 ( 1 
H, m) , 2. 20-2. 13 (1H, m) , 1. 79 
-1. 69 (6H, m) , 1. 48-1. 41 (6H. 
m) , 1 . 3 5- 1. 23 (84H, b r. m) , 0. 
91-0. 85 (15H, m) ; 13 C — NMR (150 

MHz ) 5" : 1 7 1 . 5. 17 1. 3. 16 8. 3. 
156. 0, 153, 1, 143. 6, 14 1. 2, 1 
38. 2, 1 36. 2, 1 30. 1, 1 29. 1, 1 2 

8. 8, 1 27. 7, 1 27. 1, 1 2 7. 0, 1 2 

5. 0. 1 24. 9, 1 20. 0, 1 0 7. 0. 7 3. 
4. 69. 2. 67. 5. 6 7. 1 , 57. 3.47. 
2. 32. 0, 3 1. 3. 30. 4. 29. 8. 29. 

7. 29. 5. 29. 4. 26. 2, 22. 8, 19. 
0. 17. 8, 14. 2 ; MALD I TOF-MS 
( P o s ) C92H147N3O9 CM+Na] ♦tSffSfW 

014 6 1, HIWB146 1 
[00 29] CSC] -Val -Gly-Phe-NH 2 

1 H-NMR(400MHz)5:7. 99-7. 93 
(lH.m). 7. 35-7. 30 (2H,m). 7. 

27-7. 21 (3H. m) . 6. 66 (1H, d . J 

= 8. 8 Hz) . 6. 52 (2H. s) . 5. 1 1 
(1H. d. J = 1 2 . 1).5.02(1H. d.J 

= 1 2. 1Hz) , 4. 58 ( 1H, dd. J = 8. 

8. 4. 8 Hz) ,4. 05 (1H, d, J = 5. 9 
Hz, minor), 4. 01 (1H, d, J = 5. 9 H 
z. major) . 3. 98-3. 91 (7 H, m), 3. 
66 ( 1H, d, J = l 0. 0 Hz) , 3. 32(1 
H, dd, J = l 3. 6, 3. 9 Hz), 2. 67 

( 1H, dd, J = l 3. 6, 10. 0 Hz ) , 2. 
24-2. 15(lH,m), 1. 82-1. 69(6 
H.m). 1. 50-1. 3 9 (6H. m) . 1. 37 



(7) #112 0 0 3-1 83 2 98 

1 2 

-1. 21 (84 H. br). 0. 92 (3H. d. J 
= 6. 8 Hz) , 0. 90-0. 85 ( 1 2H. 
m) ;13C-NMR (150 MHz) $ : 175. 
2, 1 7 1. 5, 1 68. 9, 1 53. 1, 1 5 1. 
4. 1 37. 7. 1 29. 2. 1 28. 8. 1 26. 
9. 125. 5. 107. 0. 73. 5. 69. 2. 6 
7.5.57.2.56.5.43.4.40.9.3 
2. 0. 3 1. 3. 30. 4. 29. 8. 29. 7. 2 
9. 5. 2 9. 4. 26. 2. 2 2. 8. 1 9. 1. 1 
10 7. 7. 14. 2 ; MALD I TOF-MS (p o 
s ) C77H137N3O7 [M+Na) + t*tf£ftirfitl 2 
3 9. milffil 239 
[00 3 0] jUfcM2 

CSC] -)V)y-7 x.-lVTy-y-Vmc ( CSC] -Va 
I-Phe-Fmoc) CDWM^ 

Fmoc-Phe 6 3 m g . HOBt 6 3 m g . V 7n tVL 
(DIPCD) 2 5mgSDMF2mL(;S 
f»L. 1 5 0#ri3£ffi?1S#t6. ^MiHS'HHbL 
£Fmoc-Phe/DMF?f?ShLTffl^& 5 t^bib, ZCO'M 
20 » 2 m L £ 5 TXtfM, HSfeflJ 1 WIDg 1 ) 

CSC] -Va 1 -NH2/^^nA.^Hfy^ (2m 

l ) sasarts . Rmmiz 5 x:& t?5o°ct ?-vmp 

ifZ *fc&»fc±# £ it . § 6 1 5 0 °C"C' 3 0 a-sat 

#«hrl>0-C. ±S (^^n^^-yjf) 

J^^CSC] -Val -Phe- Fmoc) tLhOflMts 

[003 1 ] Htfe0|3 

30 CSC] -A'ijy-7nyy-FiiDC ( CSC] — Val— Pro- 

Fmoc) v:n{ms\& 

Fmoc - Pro 5 3 m g , HOBt 5 7 m g , V 7° O £7t^ 
« .t.>' f 5 F (DIPCD) 2 5 m g 2rDMF 2 m L liZfflffl L , 

l£r5°Cfctf«. HMMlcOl ) Tl#5t CSC] - Va 
1 -NHi/s^nA.^yjBS[ (2ml) fcaanrtS. 

5nmt,i5x:frh 5 o°ctT— Btr B ^(tTa^t±# 
§^^5 0°cT-3 0*Ka-f-i» o mmz. %sm 

(i^n^^yji) ^^gw«4uSft Csc] -vai-p 

ro-Fmoc) S-^KI^S „ U±«i*ff£S# DSt^ fc £± 
[0032] HSSM4 

^§effl*-A'yy-T7-y-Fmoc ( CSC] -Va 1 
-A 1 a -Fmoc) <?Mffl-&f& 

Fmoc - Ala 5 0 m g . HOBt 5 3 m g , S MV To \Z)Vii 
jVif^JA 5 F (DIPCD) 2 5mg^DMF2mLCII 
50 L. lSO^SSfflTiStfH-S. ^§»*SttfbL;t 
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1 3 

Fmoc-Al a-OH/DMF^fcLTfflV^, -ft: 
b*>, C\^ ! Si&2 m L * 5°CfctfM. MMM 1 «Xg 
1 ) -CW: CSC) -Va l-NH 2 /y^DMfyI 
m (2 ml) RM±5 5 C*^5 0°CiT— 

mm>liTM^j)HZ±_WZ-£. 3 £>K5 0°CT'3 Oflft 

«£#B£t£«o-c\ ±JI (i^o^-fyji) ^£>bw 

«£fi!cft CSC) -Val-Ala-Fmoc) Zftmtl. ELt0) 
[00 33] 



) #^2003-183298 
1 4 




[SC|-Val-Oly-Fmoc 
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